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TITLE OF THE INVENTION 



A HAND-HELD PORTABLE ELECTRONIC APPARATUS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

The present invention claims priority and contains subject matter related to Japanese 
Patent Application No. 11 -205400, filed on July 19, 1999, the entire contents of which are 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention : 

The present invention relates to a portable electronic apparatus with an improved 
operability, and more particularly to a hand-held portable electronic apparatus including a 
protruding holding unit that can be operated by a same hand holding the portable electronic 
apparatus. 

Discussion of the Backgroimd 

It is known electronic apparatuses (such as a portable computer, a portable word 
processor, various types of portable electronic terminal apparatuses, etc.) are configured so 
various operations can be performed by operating a pointing device and switches of the 
apparatus with fingers of one hand holding the apparatuses. These apparatuses are 
conveniently configured to be operated by only one hand holding the apparatus when a user is 
in, for example, a crowded train or when the user holds a bag with the other hand, and so on. 

For example, a portable information processing apparatus having a rectangular plate 
shape and a thickness suitable for holding it with one hand (e.g., with the left hand) is 
described in Japanese Patent Laid-Open Publication No. 10-20964. This known apparatus 
includes an LCD display and a pointing device, which is operable only with a thumb of the 
left hand. Accordingly, the pointing device is located at an appropriate place on a left side 
edge of the LCD display. Also included on the back side of the apparatus is an instruction 
switch for setting a position designated on the LCD display by the pointing device or to 



cancel the designation. The instruction switch can be operated with the fingers of the left 
hand other than the thumb. 

The known portable information processing apparatus is held at the edge of the 
rectangular plate-shaped body with the thumb and other fingers of one hand. The pointing 
5 device is operated with fingers of the same hand holding the apparatus. When the pointing 
device or the instmction switch is operated with respective fingers of the hand holding the 
apparatus, the apparatus shakes or sways, making it difficult to operate. This results in 
misoperations. When the pointing device is operated with the thumb, the apparatus 
especially tends to sway due to changes in the positions where respective forces of the other 
10 fingers are exerted. 

Because the apparatus is held at its surface and backside by the thumb and other 
fingers, respectively, the operation of the pointing device (e.g., moving a cursor on the 
display) must be performed by exerting an extra force on the pointing device with the thumb 
(i.e., to offset the intensity of forces of the other fingers holding the apparatus). However, the 
45 thumb tends to slip over the pointing device when the force exerted on the pointing device by 

the thumb is increased. When the thumb slips over the pointing device and drops from the 
\ surface of the apparatus or accidently moves to an edge of the apparatus (where it is hard to 

^ exert pressiu-e with the thimib), the apparatus may slip out of the user's hand, fall to the 

I ground and be damaged. 



20 SUMMARY OF THE INVENTION 

Accordingly, one object of the present invention is to solve the above-noted and other 
problems. 

Another object of the present invention is to provide a novel portable electronic 
apparatus, which can be operated with the same hand holding the apparatus without the 
25 apparatus swaying and possibly dropping to the groimd. 

To achieve these and other objects, the present invention provides a portable 
electronic apparatus including a main body having a display unit on a surface and a 
protruding holding unit. The holding xmit includes a pointing device and switches that are 
operated by a same hand holding the holding unit. The pointing device includes one of a 
30 stick type pointing device and a trackball type pointing device that performs pointing 
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operations including moving a cursor displayed on the display unit. The switches are for 
setting or canceling instructions (with click operations) given by the pointing device. 

Tlie holding unit is also configured to be folded toward a side of the main body. 
When it is folded, an electric power supply is automatically tumed off or put in a standby 
5 state and when the holding unit is unfolded to its original position, the electric power supply 
is a tumed on or put in an operating state. 

BRIEF DESCRIPTION OF THE DRAWINGS 
A more complete appreciation of the invention and many of the attendant advantages 
thereof will be readily obtained as the same becomes better understood by reference to the 
10 following detailed description when considered in connection with the accompanying 
;{ drawings, wherein: 

=• ' Fig. 1 A is a schematic of a portable electronic apparatus according to the present 

i(3 invention; 

.A Fig. IB is a schematic of a holding unit of the portable electronic apparatus according 

n 5 to the present invention; 

Fig. 2 is a perspective view illustrating another example of a portable electronic 
apparatus according to the present invention; 

Fig. 3 A is a side view of a foldable holding unit of the portable electronic apparatus 
according to the present invention; and 
20 Fig. 3B is another side view of the foldable holding unit of the portable electronic 

apparatus according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring now to the drawings, wherein like reference numerals designate identical or 
corresponding parts throughout the several views. Figs. 1 A and IB are schematics of a 
25 portable electronic apparatus 1 according to the present invention. The portable electronic 

apparatus 1 includes a main body 2 having a display unit (not shown) on a top surface 2a and 
a holding unit 3 attached to a bottom surface 2b. The holding unit 2 protrudes in a downward 
direction and is configured to be fitted within the palm and operated with any finger(s) of the 
hand. 
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The holding unit 3 includes a grip 4 configured so an operator can grip it with one 
hand, a connector 5 extending in an upward direction from an upper part of the grip 4 and a 
fixing member 6. The holding unit 3 is attached to the main body 2 by fixing the fixing 
member 6 on the bottom surface 2b of the main body 2 using screws, for example. The 
5 holding unit 3 can also be attached to the bottom surface 2b of the main body 2 by means 

other than screws, such as by configuring an upper end part of the connector to be detachable 
from the bottom surface 2b. Various configurations can be selected for attaching the 
connector 5 to the bottom surface. 

The grip 4, almost cylindroid-shaped, includes a pointing device 10 and switches 11, 
10 12 which can be operated by any one of fingers F of one hand H holding the grip 4 (the right 
hand in this example). The pointing device 10 is a mechanism configxired to perform 
^(5 pointing operations, such as moving the cursor displayed on the display imit, and it may be 

|V either a stick type as illustrated in Fig. 1 A or a trackball type (not shown), for example. The 

pointing device 10 is placed at an appropriate location on an upper end surface of the grip 4 
^;15 in a protruding configuration. The location and height of the protrusion of the pointing 
3 device 10 are selected so an operator can operate it with the fingertip of the thumb of one 

hand H, The switches 11,12 are mechanisms configured to determine or cancel instructions 
(with click operations) given by the pointing device 10 and are placed where they can easily 
C;j be operated with fingertips of the forefinger and the middle finger of the one hand H, 

20 respectively. 

In one example of the present invention, the grip 4 can be sufficiently grasped with 
the palm HI, the ring finger F4 and the little finger F5 without involving the forefinger F2 
and the middle finger F3 (see Fig. IB). Consequently, both fingertips of the forefinger F2 
and middle finger F3 are free to perform ON/OFF operations of the switches 11,12. In 
25 addition, because the grip 4 may be firmly grasped with the palm HI, ring finger F4 and little 
finger F5, the grip 4 and the main body 2 is not shaken or swayed when the thumb Fl, the 
forefinger F2 and the middle finger F3 are moved within their operating ranges. Therefore, 
the pointing device 10 and the switches 11,12 can be operated stably with the thimib Fl, the 
forefinger F2 and the middle finger F3 while the grip 4 is firmly held. In addition, a 
30 viewability of displayed information on the display unit is not decreased. In other words, 
because the grip 4 is grasped with the palm HI (including the bottom of the thumb FT), the 
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ring finger F4 and the little finger F5 which are not directly involved in operations of the 
pointing device 10 and switches 1 1 and 12, the other fingers (i.e., the thumb Fl, the 
forefinger F2 and the middle finger F3) are free to operate the pointing device 10 and 
switches 11, 12. Thus, the portable electronic apparatus is not shaken or swayed as discussed 
5 above. 

Further, because the grip 4 is mainly grasped with the palm HI, the ring finger F4 and 
the little finger F5, the thumb Fl operating the pointing device 10 can move freely which 
increases an operability. Thus, even when the thumb Fl slips off the pointing device 10, the 
apparatus 1 is not jerked out of the hand. 
10 In addition, based on the size of the operator's hand, a portion between the second and 

third arthroses of the forefinger F2, middle finger F3, ring finger F4, little finger F5 and 
possibly the bottom FT of the thumb Fl may be used to hold the grip 4. Accordingly, a 
f'. reference to the palm in the examples of the present invention may include a periphery of the 

^ palm used for grasping the grip 4. 

Cm _ _ 

j> Acc o rding t u tir e" present mvention, the po mtmg d e vic e 10 and switches 1L12^ 

l'^ Jy^Tovide similar fimctions as a mousse. That is, righTmdJefl^Gliekslirthe^ may be 

l'^, assigned to respectively correspojidJe-thg'switches 11,12 and moving the cursor may be 

I''- assignedtoj^M^espondto the pointing device 10. Thus, the operability of the pointing device 

rj lO'^ md switches 11, 12 is ll ic bdiiic as the i i iuuse r — — ^ 

'70 In addition, the grip 4 shown in Figs. 1 A and IB is configured to be held with the 

right hand. Obviously, the grip 4 can be configured for holding the left hand. Further, as 
discussed above, the pointing device 10 and switches 11, 12, have a similar construction as a 
mouse. Thus, the same electrical interface as for a mouse can be used. When the same 
electrical interface is used, the holding unit 3 fimctions as an ordinary mouse without needing 

25 a specific device driver. That is, it is possible to maintain compatibility with a mouse. 

In addition, the holding unit 3 may alternatively be attached to a position other than 
on the bottom smface 2b (e.g., on a side surface of the main body 2). However, it is 
preferable the holding unit 3 is located on a center of the bottom surface 2b of the main body 
2 considering a balance of weight when the holding unit 3 is held with one hand. Further, the 

30 pointing device 10 may be placed at an appropriate place on a periphery of the grip 4 so as to 
be operated with the forefinger or the middle finger. 
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In addition, as shown in Fig. 2, a grip belt 15 may be added to the grip 4 by securing 
upper and lower ends of the belt 15 to the grip 4. The grip belt 1 5 may be made of fabric, etc. 
Thus, the operator can grasp the grip 4 by inserting fingers except the thumb into a space 
between the grip belt 1 5 and the grip 4 while a back of the hand contacts an inner surface of 
5 the grip belt 15. This further prevents the grip 4 fi-om slipping off In this case, because a 
force exerted by the ring and little fingers required to grasp the grip 4 is decreased (without 
worrying about dropping the apparatus), the other fingers involved in the operation may 
easily be moved. 

The portable electronic apparatus 1 also includes batteries which may be stored in a 
10 battery compartment provided in the main body. However, with this configuration, the main 

body 2 is heavier in weight than the holding unit 3. Therefore, a balance in weight between 
n the main body 2 and the holding unit 3 is reduced. To keep the main body 2 and the holding 

"l" unit 3 in balance, the weight of the holding imit 3 can be increased by adding a weight, for 

example. However, this increases the total weight of the device which reduces an operability 
: J 5 of the device with one hand. 

I The batteries 20 may also be stored in the grip 4, rather than in the main body 2, as 

■'j shown in Fig. lA. In this configuration, the weight of the main body 2 is reduced because the 

Z batteries 20 are stored in the grip 4 and accordingly the weight of the grip 4 is increased. 

13 That is, the center of gravity of the apparatus is lower. Consequently, the weight imposed on 

20 the hand holding the apparatus is decreased. This is particularly advantageous when an 

operator is using the apparatus for extended periods of time. In addition, the batteries 20 can 
be removed by opening a lid (not shown) of the battery compartment provided on the bottom 
surface of the grip 4. 

In the above-described examples of the present invention, the portable electronic 
25 apparatus is bulky when it is carried or stored because the holding unit 3 protrudes fi'om the 
plank-shaped main body 2, thus forming a T-shape. Hence, according to another example of 
the present invention, the holding unit 3 is configiu-ed to fold toward a side of the main body 
2 as illustrated in Figs. 3A and 3B. That is, in this example, the grip 4 is configured to rotate 
in a vertical direction with an upper part of the grip 4 connected to a hinge 5 a provided at a 
30 lower edge of the connector 5. 

As shown in Fig. 3 A, the holding imit 3 protrudes fi-om the main body 2 when the 



-6- 




portable electronic apparatus 1 is in use. However, when it is not in use, the holding unit 3 
can be rotated in a direction indicated by the arrow A until it contacts the bottom surface 2b. 
When the holding unit 3 is completely folded as illustrated in Fig. 3B, the portable electronic 
apparatus 1 has a shape without substantial protrusions and may be easily carried or stored. 
5 In addition, latching devices are provided at the hinge 5a and bottom surface 2b so the 

grip 4 can be firmly placed at its positions when it is imfolded and folded as illustrated in 
Figs. 3A and 3B. 

Further, a display unit in portable electronic apparatuses generally has a flat shape. 

When the holding unit 3 of the present invention is attached to these portable electronic 
10 apparatuses, it is preferable the holding xmit 3 is attached orthogonally to the flat shaped 

display unit in consideration of a load imposed on the wrist, etc. of the operator. In this case, 
^[J the apparatus is inconvenient to carry or store. However, because the holding unit 3 is 

configured to be folded and placed in the same direction as a plane surface of the main body 

2, the apparatus generally has a flat shape and is smaller in size. 
^'jS In addition, in the above-described example, when the portable electronic apparatus 1 

« is not used, a power switch provided at the main body 2 has to be tumed off and then the 

Q holding unit 3 is folded. In addition, when the portable electronic apparatus 1 is used, the 

power switch has to be tumed on and the holding unit 3 is imfolded. This is cvmibersome for 
P the operator. 

20 Thus, according to another example of the present invention, the portable electronic 

apparatus 1 is configured so an electric detection switch (not shown) provided at the hinge 5 a 
detects whether the grip 4 is unfolded or folded. Then according to a signal fi'om the electric 
detection switch, an electric power supply of the portable electronic apparatus 1 is 
automatically tumed on or off, set in a standby state or set in an operating state. That is, the 

25 portable electronic apparatus 1 is configured to automatically turn off the power switch when 
the grip 4 is folded and turn on the power switch when the grip is unfolded. Alternatively, 
the portable electronic apparatus 1 may be set in the standby state and the operating state 
when the grip 4 is folded and unfolded, respectively. 

Thus, with this feature, an operation of the electric power supply switch or a standby 

30 switch is not required, which substantially increases an operabiUty. That is, the electric 

detection switch eliminates the need to manually turn on and off the apparatus (i.e., this is 
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achieved by simply folding and unfolding the grip 4). 

In other words, the present invention advantageously provides a novel portable 
electronic apparatus that can be stably and accurately operated without having a disadvantage 
or an inconvenience even when the apparatus can be only held and operated by one hand, 
such as in a crowded train. 

Obviously, numerous modifications and variations of the present invention are 
possible in light of the above teachings. It is therefore to be understood that within the scope 
of the appended claims, the invention may be practiced otherwise than as specifically 
described herein. 



